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The development of a flow field and the generation of sound due to the interaction between a shock wave and

two vortices are simulated numerically. The two-dimensional Navier-Stokes equations are solved with the sixth-
order compact Padé scheme in space, and with the fourth-order Runge-Kutta integration in time. The results

show that the reflected shock waves, which are generated by the interaction between the incident shock wave and
each vortex, interact with the other vortex and split into two waves. For sufficiently strong vortices, this process

successively appears.
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Fig. 1: Schematic diagram of flow model.
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Fig. 2: Flow field for the case of a single vortex. M, =
1.05, M,, = 0.25, Re = 800, ¢t = 32. (a)Shadowgraph.
(b)Isobars of Ap. ——: positive pressure, —: negative

pressure.

gboooooboboooobooboooooooan
0000000 (Figlb,le)DOOOOOODDOOOOO
goooooooooobooooboooooboboogon
gboooooboboooobooboooooooan
00000000 (Figld,le)DOODDOOOODOOOO
0000000000000 0Oo (Figlf)DODOOO
gboooooboboooobooboooooboooan
0000000000000 0000O [70Fig300
goboboooobooooobooooobooooooaon

ooooo M,=05000000000000 Fig4
ODO000D000DO0000OFigs0000O0DODOODO
goooooboooboobooboooooooooooo
ooooobooooDDoboDOOODODOOO0OO0OM, =0.25
gboooooboboooo20b0boocoooooon
ooooM,=050000000000000000O
gboooooboobooooobobooocooooboan
gbooooboooboobooooobog

Fig60 t=230000000000000000 6=
135°00000000000000Fig6ecO0DDOOO0O
000000000 FigreOOOOOOoOODODOODO
000000000000000 (Figra)DOO0OOO
gbooooobooboooobooboooooooan
Figrb OOOOFig7b 000000000 6 =135°0
0000000000 Fig7eOOOOFig6cOOOODO

-10.0

-10.0

(d) t=17

10.0

0.0

10.0

0.0

Fig. 3: Time development of a flow field for the case
of two vortices. Shadowgraph. M, = 1.05, M, = 0.25,
Re = 800.
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Fig. 4: Shadowgraph for the case of a single vortex.
M, =1.05, M, = 0.5, Re = 800, t = 38.
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Fig. 5: Shadowgraph for the case of two vortices. My =
1.05, Re = 800, ¢t = 32. (a)M, = 0.25. (b)M,, = 0.5.
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Fig. 6: Flow field for the case of two vortices. My =
1.05, M, = 0.5, Re = 800, ¢ = 23. (a)Shadowgraph.

(b)Isobars of Ap, ——: positive pressure, —: negative
pressure. (c)Radial distribution of Ap, § = 135°, —
: DNS, —: superposition of two pressure fields for a

single vortex.
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Fig. 7: Superposition of two pressure fields for a single
vortex. My = 1.05, M, = 0.5, Re = 800, t = 23.
(a)Isobars of Ap for a single vortex, (b)Isobars of Ap
for the superposition of two pressure fields, —: positive
pressure, —: negative pressure. (c)Radial distribution
of Ap for (b), = 135°.
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Fig. 8: Decay of the pressure peak Ap,,. Ms = 1.05,
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